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androcej unavxrms for 0SS « «, ihhxbitiq* of so: steroid AC nvxxr 



Background 0 f the Tn^>-;„ 



^ iaVenti ° a rei "" to -1 inhibitor. of sex stero . d activ . ty 

SUCh " antiMdr0gen C °^°^ ^vi»g effective antagonistic capability 
vhile substantially lacking ageaistic ^ ^ ^ 

taxn preferred — «— «. of the Mention relate to certain dihydrotes- 
tosterone analogs vhich have high affinity for androgen receptors but do 
not activate such receptors and/or vhich inhibit the production of sex 
steroids or their precursors. 

Brief D e «>^it»tiBii »f t- he Prior Arf 

***** the treaty of certain sex steroid-dependent diseases, it 
« portent to greatly reduce or. if possible, eliminate certain sex 
steroid-induced effects. For this purpose, it is desirable both to bloc* 
receptor sites striated b y sex steroids and also to reduce the amount 
of sex steroid available to act at these site,. For example, alternative 
or concurrent therapy to adoration of antiandrogens could involve 
attests to block the production, of androgens such that none is available 
- activate receptor sites. However, prior art aethods for blocking an- 
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drogen production and/or reducing androgen concentration insufficiently 
inhibit androgen-induced functions. Moreover, it is possible that even in 
the total absence, of androgen, unoccupied androgen receptors =ay be bio- 
logically active. Hence, antiandrogens may produce greater therapeutic 
results than therapy vhich only inhibits androgen production. 

Antiandrogetis may have a significant therapeutic effect in slowing 
J°^to OT ing_the_progr^^^ 

cancer. Known antiandrogens such as cyproterone acetate, spironolactone, 
flutamide and ariandron have been used in clinical studies of androgen- 
responsive diseases; The nonsteroidal compounds flutamide and anandron 
are pure effective antiandrogens (i.e.. do not activate androgen recep- 
tors), but cause , an increase in serum concentration of luteinizing hormo- 
ne (LB) and testosterone (Heri and Peets. J. Steroid Biochem. 6, 81S-819. 
1975 j Seguin et al. f Hoi. Cell. Endocrinol. 21. 37-41. 1981; Neumann et 
Jacobi. Ins Clinics in Oncology. Vol. I. pp. 41-64. 1982. Ed. B.J.A. 
Furr, Eastbourne; W.B. Saunders). Moreover, nonsteroidal antiandrogens 
of the prior art posses, a relatively lov affinity for the androgen 
receptor (Simard et al. , noi. Cell. Endocrinol. 44, 261-270. 1986). 
On the other hand, steroidal antiandrogens (i.e.. cyproterone acetate and 
spironolactone), vhile having better receptor affinity, nay possess 
intrinsic androgenic activity, thus undesirably functioning as agonists 
CPoyet and Labrie, Mol. Cell. Endocrinol. 42. 283-288, 1985: Labrie. C. 
•t al.. J. Steroid Biochem. 28. 379-384, 1987; Luthy et al. , J. Steroid 
Biochem. . 31. 845-852. 1988; Plante et al.. J. steroid Biochem. 31. 
61-64. 1988). 

There is. therefore, a need in the art for antiandrogens vhich more 
6 " eCtiV 5- 7 bV °f peri?heric ^drogen receptors with neither activity on 
central -nervous'- system nor progestational, nor intrinsic androgenic or 
glucocorticoid activity. 
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Certain nonsteroidal compounds which are stared to have antiandro- 
genic effect are descriied by Fw et ^ ^ ^ u ^ ^ • ^ 

rn U.S. ?at . llo . 4,329.364. it is disclosed ^ ^ ^^.^ 

-n.tro-3-trifluoronethyl isobutyrauilide aay be used for treataent G f 
pros car ic cancer. 

* " UMM " a1 "- 1118 579-594. 1983. disclose that use 

of a -nation therapy of aa LHRH agonist CBuserelin) and an antiandro- 
gen- (Anandron)- to treat advanced prostate cancer in previously "untreated" 
patients affects siaultaneous elision of androgens of both testicular 
and adrenal origin. 

F. Labrie et al.. J. Steroid Biochem< ^ ^ 

the treataent of prostata cancer by the coined administration of an 
UaH agonist and an antiandrogen. Labrie et ^ ^ ^ 

meal data in support of the proposition that the coabined LHRH/enti- 
androgen treatment neutralize, the stimulatory influence of all androgens 
on the development and growth of androgen-dependent prostatic cancer. 

m U.S. Pat. Ko. 4.659.695. a aethod of treatment of prostate cancer 
« disclosed for susceptible male aniaals including huaans vhose testi- 
cular homoual secretions are blocked by surgical or cheaical aeaus 
e.g.. by us. of an U agonist, e.g.. £D-Trp., das-Gly-NH, 1 0 ] LHRH ethyl- 
amde. the treatment includes administering an antiandrogen. e.g.. fluta- 

aide in association with at least ~,« *„mv4.- 

«* at least one inhibitor of sex steroid biosynthe- 
sis, e.g., aainoglutethinide and/or ketoconaxole. 

F. Labrie et al.. in , Cenitourinary Cancer, eds. T.L. Ratliff and 
Catalona, hartinus Nijhoff Publishers. Boston, pp. 157-200. 1987 and 
xn: laportant Advances in Oncology, eds. V.T. De Vita. S. Hellaan and 
S.A. Rosenberg, J. B . Lip pinC ott Coapany. Philadelphia, pp. 193-217. 1985 
describe the role of peripheral foraation of androgens froa inactive 
adrenal steroid precursors and the need to use a pure antiandrogen for 
the treataent of androgen-sertsitive diseases. 
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C Labrie et,al..-j. steroid Biochem. 23. 379-384. 1987, describe 

P ° CenC of the adrenal precursor, dehydroeoiandros- 
■ '-rone and anoro«enedione -« tt9 grovxh of t , e prost „ e ^ ^ ^ 

U.S. Pat. so. ,,472.382 discloses a nethod of treacing proscate 
cancer using the cosfcination of an antiandrogen and an LRSR agonist. 

la U.S. Pat; Ho. 4.386.080, it is disclosed that new amide deriva- 
tives, and. acre particularly novel acylanilides, possess -antiandrogenic" 
properrie*. 

Pat. Ko. 3,995,060. TJ.S Pat . No . 4.161.540 and U.S Pat 
So. 4.139,638,. it . is disclosed that certain 4- -substituted and 3- 
V-disubstituted anilides have anriandrogenic properties. 

EP Pat. No..lM 504. EP Pat. No. 166 509. EP Pat Ko. 124 369. EP 
Pat..Ko. 160 508, 2P p at . ■ fc . 163 4 16. U.S. Pat. Ko. 4.732^12. U.S. 
Pat, Ko. 4.760.061. U,S Pat. Ko. 4.751.240. U.S. Patent 4.659.516 and 
Walceling Aj. and Bovler J., i^docr, 112. R7-R10, 1987. and J, 
Steroid B^orh., . ? 0 , W . W 7, 1988 disclose that certain long chain 
substitutions onto an estrogenic nucleus „ay result in editions 
exhibiting antiestrogenic activity. 

Chang etat.. Bioche»istry 21. 4102-4109. 1982. disclose the us. of 

testosterone- 17B-hendsuccinvl-3 3«-«M-^- J - , . 

3 ' 3 ^"^dxpropylanine-Sepharose 4B in 

the purification of androgen reeeptor. 

De l-ninavet al. . The Prostate 5: 123-140. 1984. disclose the use 
9f dihydroteatb^erone- and testos«rone-7o-undecanoyl agarose in the 
purification of androgen receptor. 

<**k et ai,. ■ J . St0roitt Biochen. 25. 355-358. 1986, and nacaulay 
«d Warne, J. -Steroid i Biochenu 26. 535-538. 1987, disclose the use of 

7a l ar ^.^,» s 5 0 «e«ne linked to Sepharose 4B in the purification 
of androgen - receptbr. 
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W— « .1.. ... S „roi 4 BiocW 26. 3 82-3». X,„. iisci „„ t „. 
androgen receptor. 



-««-6* ^ ^ m ^„ _ ogra fomrim rtalout 

«-«««.. ^ro«-5-. n .- 3p . 17fl ^ lol „ d Mtrliiol> ^ 
««6i.d * _ vor^,. Som . ^ ^ 

^ '" !r ' diSl »►*■■«-■—. h»». bm d „ ctile4 (e . c . ^ 
— Warren. J. Biol. Ch«B. 250, 7812-7666, 1975; Y.H. Bh.^ 

et al. , j. Biol. Cham. 253 sti-aie ,„,„ « _ 

■ " 253 ' 811-815. 1978; CC. Chin et al.. j. Biol. 
Chem. 255, 3660-3664 lOfiO. t r 

06*. 1980. J.L. Thomas and R.C. Strickler. J. Biol 

Chem. 258. 1587-1590, 1983). 

B- Tobias et al.. J. Biol. Cham. 257 . 2783-2786. 1982 and R.J 
Auchus and O.P. Covey. Biochemistry 25. 7295-7300. 1986 disclose, respec- 
txvelr. ^ use of 17 p- propynyl . 3ubst±tuted progestias ^ _ 

substituted 3-hydro*y-K.15-s tra-1.3.SU0>-trien-17-o„e as 

"liters of th e 178-estradiol dehydrogenasa. 

*>omas J.L. et al.. j. Biol . ^ ^ ^ ^ 

that Methylene estradiol and 16-mathylene estrone are inhibitor, of 
170-HSD activity. 

French pa«„ t publication number 2,528,43* relates to the pharmaceu- 
tical use of up- and 2-subscituted 19-nor-steroids . 
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Obieccs of the Invention 



It is » object of the present invention to provide methods of inhi- 
biting sax steroid activity. £uch Bechods ^ be U5e£ul ^ ^ 
of sex steroid-related diseases. 

It is another object of the invention to provide a steroidal pure 
antiandrogen for therapeutic use. 

It is another object of the invention to provide compositions caoa- 
ble of inhibitingjsex steroid synthesis, especially androgen synthesis! 

It is anothe| object to provide an antiandrogen having good affinity 

for androgen receptors, but substantially lacking undesirable agonistic 

activity regard^ -these receptors and substantially lacking hormonal 
activity. . Jj. 

It is another object cf the invention to provide a therapeutic anti- 
-ndrogenic composition ua.ru! in the treatment of androgen-related disea- 
se. Th«. disease, include, but are not limited to. prostate cancer, 
acne vulgaris, hirsute, precocious puberty, benign prostatic hyperpla- 
sia, seborrhea, androgenic alopecia and sexual deviants. Control of 
androgen activiry may also be useful in male contraception. 

It is another effect of the invention to provide inhibitors of sex 
steroid production useful in. the treats of both estrogen- and andro- 
gen-related diseases. Estrcgen-related disease, include but are not limi- 
ted to bt«st cancer. ««rine cancer, ovarian cancer, endometriosis, 
uterine fibroma, precocious puberty and benign prostatic hyperplasia. 

Summary nf the Inv«nr< m 

The present invention provides a method of inhibiting sex steroid 
activity in a varm-blooded animal, including humans, comprising 
administering to ..aid animal a therapeutically effective amount of a 
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:::::: ~ " de ** -~ * * ^ 

x is an integer froa 0 to * ufc . 

«» u to 6, wherein ac lease one of L and G is a 
polar noiety distanced froa said rin„ „ * 

and serein: ' * " ^ *~ 



consisting of straight- or branched „ , ^ 

a*-chein ai_, ^« • « branch- 

-~n al*ynyi 6aa , straight- or .^.^ ^ 

and fluoro-substituted analogs of the foregoing; 

B is either absent or selectad .u 
. selected froa the group consisting of -o- 

s ~. -Se- -so- -so _ ,~. ' 

-co™-. » ^ ' * ■ ~- -»-• 

. -C00-, -COS-, -SCO-. -CSS- -SCS- -oca- ^ v 
<*' ^San or lover a*y 1){ ' "* *~ 

Li. either a aoiety which together with .. foras a heterocyclic 
«tag havong at least one nitrogen 

=£m ,. _ 8ea at0a or « *alacted froa the group 

consisting of lover alkyi, -COS**- -cm* 

j^. ' - CSMR *-. -HR'CO-. -HR«CS-, -SR.COHR*- 

fl 



-HR*C-HB*-, -SO.SR*- -c SS _ e ~ 

^ , " scs -- ~-. 

^ « th. ^ o£ hydrog . n- ^ aitto) ; 

C is selected from the 
lev.. ,* ? COnai8ti «5 hydrogen, lower alkyi 

lower alkenyl. lower alkynyl (c r * , 

* CC »- c »>Woalfcyl. broao(lower)alkyl. chlo- 
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¥TO(!Mr ,^, ^ (lomm wttawt 

r ss ° f - ■ — * — wo™ . 

\Z " ^ -"-^ — « - « «~ - ~ 

Having, « part^f its molecular stm*™™, v. • 

...3. cuxar strucrure, a substituted or unsubsti-»r- 

ed nucleus of fotiaala x . 




ZLH" 5 ""' b u - — ■ - - 

x an integer froa 0 to 6 vh«r.^ 
. • ' where » ^ separated from said andro- 

genic nucleus by at la*« 7 

.• ^ " laasc 3 atoms, and vherein- 
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*> «* 8 . .« ^.^^ , ithet ^ Miec 

citing o< « tai8hc . „. bmchai °" ^ »<°°> 

. . . 004111 aikylene, straight- cr b-anK n 

ea-cnain £ ikyny i ene. straight- or h , 

and brancned-chaia alkenylene, ? heny iene 

and fluoro-suostituted analogs of the fore.oin,; 

, R , h 4 . _ . ' _ 0S :' - SC0 -._- CS S-v -OC0,_and phenylene - 

CR» being hydrogen or lover alky!) ; 

L is either a TOiety vhich tegather ^ Gi fotM a ^ 

— . hav^ at least one nitrcgea atCB , * 
citing of lover ^ ^ ^ ^ — 

UBS 



NR» 



-KR'CONR*- , -HR*C-NR*- -SOW- -<S S ^ 

independently selected fro* the . , 

* be4 »g selected frm the . . 

G is selected from the 
-V expound rtia, suppreMM ua " 

J ?L " uvity iahibiMrs " - - — • ~ *~ 
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— I- ^. t . 6y ^ ^ ^ to „ to!8a catp0und3 

" Ut4 """""""f^ tho.. r .cept.r*. Andr=g„ activity ^ 

- »»U <..,. ^o^.^, „ m pro<tac _ 

C *" ly " "FT "™ - — , p™„ ..... ^ 

*. h^ta. th. t«» .^.^ ^ 

• * T" ° f * — *-» — — u 

« ~ M t.< cewm4 fa tu twice p « 

. th. ^ ot ^ ptecis , tost. «*« 

than any paranstars set forth is this u < ^ 

t . ..■ P*»S»PO. is that reported in 

t-trxe at al.. J. steroid Biochea. 2B, 37 e- 3 84. l9fy> 
The pr.. w fttrther prwidea ^ t ^ 

roxd-related diseasa* h _ „. 

Active W« . ^ ° £ therapy, 



of asteroid activity inhibitor. a, disclosed herein 
(with or vithout pharmaceutical e.^-^- 

t-««aecetttical carrxers or diluents). Sex steroid-rela- 
ted diseases include any disease vhose onset, -aintenance or progress is. 
« least in part, dependent upon biologies! activities induced b y sex 
ceroids such as andro g ens and estrogens. For ^ androgen . dependent 

diseases include' but are not United to «.,,.,. 

xinxtea to prostate cancer, acne vulgaris. 
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hirsutism, precocious puberty beni^ „ 

L/ ' beniSn P"«« iC hyperplasia, seborrhea 
androgen alopecia and sexual deviance 

evxance. Control of anorogenic activity 

may also be useful ™,i 

oe useful .n nale contraception. 

The invention further nrm^j 

Provades a pharmaceutical composition compris- 

I — — • «. „^ «^ ^ m 

genie nucleus substitu^ ^ 

r r <i ~ irM — — * « — — 

uig atoms, and vherein: 

V and K. are independent!, either eoeenc or selected from the 8 rouo 
" StraiRht " W «~- *- or branch! 

IdT a T 7l6ne ' Strai8ht ' ° r b ™-^ PWlene 
— fluoro-substituted anaiogs of the foregoing; - 

_ s _ " ^ 6ither ab<ent " *»- the group consisting of -o. 

-en™," 88 "' " S °"' " S0, ~ " SR "' " SiR,a "- -»«•-. -NR*CO-. -HR.CS-' 
-COMR*-, -CSNR J - -con. ' 

. -000- , -COS-, -SCO-, -CSS- -SCS- -nrn_ ., 

ZT° 01 """•*■ - m,co - -— -• ~ -. 
": " scs "- ■ tm,s -- - tro,R -' -«~. -»■».-. 
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<JO*t «=» h«™, « le „ t one mtro 8 „ ™, 

She invention further tjrmw^. 

... - Provides a sex steroid activity inhibiting 

x U „ ^ from 0 to 6. ^ « lt „ c ono of L and G is a 
polar moiety distanced fr*. . j , 

vh^ein: : ^ ^ * " ^ 8 — • ^ 

" - » ii i**^^ either absent or seUcted fro* the gronp 
consisting of straight- or branched-chain alkvl " 

ed _ f . h „. , - .' Wa Ch * m aXkylen - e - straight- or branch- 

ed cha» alkvavlene. stralght . Qr bramchad 

n a -«-^t«ed analog, of th. forgoing; 

B is either absent or selected fro. 
-S- -S- ■ consisting of -O-. 

. w, .oJ. \Z : s r^ ^ - ffl " cs - 

consisting of -cohr»- -csib, If' 

. -CSKR*-, -HR'CO-, -NR»CS-, -NR»COKR*-, -NR«C-NR*-. 
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-so,**- -ess-, _ scs _ f _ (H0) 

. -s-. -so- -so,- (a . Md R , being 

tb. group con Sisclng of hydrogan ^ *- 

fro* the group coaaifltiag of , . ** »' ^ 

r«g of hydrogen, nitriie and nicro) ; and 
G is selected from the 

AOgs of the foregoing and a aoietv vM,.k * 
v, — " ty vhlch together with L forms a 

heterocyclic ring having at least ono 

8 .least one nitrogen atom. 

The following conventions anolv t « * 
u ■ P 7 structural formulae set 'ort-h 

herexn. Unless specifically de«i m . , 

have either . tQ «« contrary, substituents M y 

.« ^ ^ - valence perairs *ay rep J 

i.. Portion and another in P position F 

of optional double bonds are ind. „ * 

are independent of each other ah 

include salts thereof Atoms ^ «ruccurea 

stituent is sbQ ^ D1iCleUS ** no aub - 

- -t x ^ or described aay optionally be substituted or unsubsti- 
t— « long as such substitution does not prevent the • 

functioning as an "androgenic nnd - " 

. . anarogenxc nucleus" as defined herein. Those atoms 
hav «8 * defined substitute,. 
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- - " TO DES01 ^ OF TEE DRAWINGS 

•a»r town ^.u,^ i^i^ 
Hgare 3 1» , ^ ^ ^ 

DECAITED DESCSimtar OF THE PPwr™ 

rniiT" oj biotos 

J x L ^ u defined above. 
Preferred androgenic nuclei suit*M. * 
Mention are dlhydrot ^ — ia vith the 

»« forth Wfari ta «" ««— ■ 
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veight of castrated rats (Labrie c „ .J , St 

3^33,. 1,37; Ubrie C et a, c ad V »' 

End °=~nology 123: 1412-U17, . Mt . 

Some preferred androgenic nuclei are those of th 

structure: f the S e ««al 




wherein R*» and R n ___ . 

are independently hydrogen or lower alley!. 
In some preferred embodiments * »~< v ^ 

c~bon ate o- a is h "* " °' 1 « 

a « carbon and b 4« 

nuclei i. s - nitrogen. Preferably, the 

us ls s «ostituted in the 178 . - 




17« 



II 



therein H*» and Rt» are , 

,»,<«>. ««iePondently hydrogen or lover alkyl; 

* is selected from the 

lover .ifc. , P COnS1 " in 8 of hydrogen, hydroxyl, 

lover alkanoyloxy. lover alkyl i owe . iu , 
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substituted. aromatic ring. 

R1T o ) . 

• " S9ie " ed fr0ffl «» Broup consisting of hydroxy!. 
CC -C 14)aifcanoyiMqr . (Cj ^ Jalkeaoyloxyt CCj . Ct)alkynoyloxy> ^ 

alkenoyloxy, cyeloalkenyloxy. 1-a^loxy-alkyloxy 

^ny l0X y. carboxyl. alkanoyl. or Rl ,<«> ^ 
together are represented by the formula: 




III 



Other preferred androgenic nuclei have the structure: 




IV 



vhereins R"^ is selected 



hydroxyl. lover alkanoyloxy. lower alkylt 



from the group consisting of hydrogen. 



lover alkenyl, lover alkynyl. 
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halo(lower) a lkyl, halo (lover) a lkenvl . , „ 

yxwqr, carbracyl. alkanoyl. or R»< a > Rlt CB) tOMt . 
repre Sented by the formula. 8 ^ 




III 



tion. 



The AB-riag jm6tiw ^ preferred 0 ^.,- 

Preferred eabodoaents, has trans configura- 
tion sex steroid activity inhibitors are a**-- 
vith ^ ■ «aw>«ors are adauiistered in accordance 

■» " loo „ ,. t day p«r kg of body ™ ight . 

»«/»» »«, . ca „ lsr 

saline „at., ' '"»>«"«>* of 

. ™«r. a,«oo». eooaoo!. aqu . ous ^ ou 
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When a pharmaceutical composition of the invention is prepared £or 
oral ingestion, the composition preferably included at least one inhibi- 
tor of sex steroid aotivity wherein the total concentration of all such 
inhibitors in said pharmaceutical composition is from about « to about 
95X of the composition (by weight), and preferably from about B% to about 
2QX. The composition preferably further includes a pharmaceutical^ 
acceptable diluent, for example, starch or lactose with or without tar- 
trate. Slow releasa pharmaceutical products comprising the novel inhi- 
bitors of sex steroid activity may^e incorporated into slow release 
pharmaceutical products which, other than addition of the novel inhibi- 
tors, may be prepared by known methods and administered orally as well as 
parenterally. 

It is preferred that at least one side chain -R*[-B-*M L -G be 
substituted onto an androgenic nucleus at either the 6a. 7a. iJ. 1Sa 
16a. 17a or 17p position (for locating these positions. See structural 
formula J above). Especially preferred are the 15a. 17a and particularly 
7« positions. In the above side-chain structure. L is preferably separat- 
ed from the androgenic nucleus by at least 3 intervening and preferably 6 
•terns. A- polar moiety (C. L or both) is preferably separated from the 
androgenic nucleus by at least 8 intervening atoms. 

In .certain embodiments of the invention. substituents are 

hydroxyl or on. of its ester derivatives, such as acetate, oenanthate. 
cypionate and t#ans-^butyl-cyclohexanecarboxylate. It is also preferr- 
ed that the side chain R* t -B-RM X L-C have betveen about 7 and 30 carbon 
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atoms. r n cerCain enbodinants rh«. 

belov: ^ lnhiblt °" by ^ fomula v 




17«r 



Vl- B -H«1 S L-G 



vhexein R«. is pre£erabl 

vative.) which illustrate* '* " 17 ^ e "« 

tratM oa « Purred aide chain « tha 7 

at the 7o position. - 



VI 




(CH 2 ) yL -G 



wherein L is preferably -cohr*- 

«T««n or halodover,^!; 7 n " Pr ° P71 ' 

^•rein the AB-rin ff * 
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wherein RV<« is preferably hydroxy! or alkanoyloxy; vherein R*t<«> ia 
hydrogen or lover ^kyl or ».»<«> or |»» together are represented by 
the fcnnuia: 




in 



Structure, V and VI represent preferred antiandrogens for use in the 
treatment of prostate oancer and other androgen-related diseases vhere 
the combination- 0 f androgen receptor blocking and androgen synthesis 
inhibition is desirable. 

The inhibitors of sex steroid activity may be used in combination 
vith surgical or chemical castration and/or other inhibitors of sex 
steroid activity, especialy those vhich act upon other enzymes involved 
» synthesis of sex sreroids-or their precursors. 

Another preferred, androgeu-activity inhibitor is one of the general 
formula V belov (or its 17p-,ter derivatives) vhich illustrates that 
positions 10 and 13 (for locating these positions, see structural- formula 
V above) are preferably methylated in the p configuration, and that a 17 P 
hydroxy! is also preferred: R l7f 

;CH 2 ) y L-G 



0 




VII 



vherein the AB-ring junction is trans, the dotted lines in the A-ring 

represents optional pi bonds; y is » integer frem 4 £e 2Q> £ u 

from the group consisting of -C0U**-. - CSHR ^, , m . co . t _ m%QS _ ^ ^ . 

(R» .and Rv b eing hydrogen or methyl) and C either is n-propyl. n -butyl! 
n-penryi or halbalkyl. 
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ETAmss OF STOHESIS OF PREFERRED MlBITOES 
INSTRUMENTATION 



OF SEJC STEROID ACTTVTTT 



.. ^ d . ^ „ ^ ^ - 

. ~- ta pp. ,.u„ „ (1HS) m ; J - 

Plates ( E . Herck, Darmstadt, EEC) . v eT «..*,,. 

Kieseigel 60(230-400 nosh A.S.T.H.) vas used 

chromatography has been distill^ n , sclvents in 

material ^ ^ •*«— ~ • 



material and reaetant vere obtained • 

ODC *» ed coamtereaally and vara used 



Purified by standard fflaJms ~~ ™ — " sw * - 

vara stored ^ Events and reacrants purified ^ dried 
vara stored under argon. Anhydrous re*e« 

*■« atmo.**** * ^ Pet£0nBed — * « 

spft8re • t*a set-up assembled and j 

solutions vere ^ „ ^ arg ° n ' 

V * re over magnesium sulfate evatSD „ r „, 

* eva Pwated on a rotatorv 

evaporator and under p.a,..j Mry 



SOLVENT 

DISTILLED OVER 

AMINZ - DIMEIHYLFORMAMIDE 

CaH^ 
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HEXANE , . STCHLOROHETHANE 

ACETONE 

BENZENE 

TOLUENE 

ETHER, TETRAHYDRbFURAN 



*»0, 
K s CO, 
LiAlH, 
Na 

LiAlHj , Na Benzophanone 



Exanpla 1 



Synthesis of N-tetyi, H-aethyl-ll- ( 17 . B hydroxy-4 ■ -androsten-3 • -on-7 - < 
yl) undecanamide C5. x-10) (Scheme 1) 



17B-ac»taxy-7g-Cll' hydroxy im^cany-1) -+-aridrosten-3 



C2) 



Dhder argon atmosphere, in a flam, dried apparatus with magnetic 
stirrer, a solution off 11-brcmo undeeanol tetrahydropyranyl ether (25 g, 
74 wl) in anhydrous THF (150 ml) vas added dropwise to iodine-activated 
magnesium (1.9 g).The mixture was kept at room temperature overnight and 
then was cooled to -30-C and anhydrous cuprous chloride (0.3 g) was added 
quickly. After 45 min of strirring at this temperature, commercial 
4,6-andrp«tadien-17B-ol-3-one acetate <1) (10 g. 30.5 omol) in 
anhydrous TBS (100 ml) was added dropwise during 4 h. After 35 min, 
acetic acid (6 ml) and water (100 ml) was added. The mixture was allowed 
to reach room temperature and was stirred overnight. Afterwards, the 
organic compound was extracted with ether (3X). The organic layers were 
washed with water, dried on magnesium sulfate and evaporated. The residue 
vas dissolved in acetic acid (35 ml) and water (100 ml) and kept 48 h at 
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room temperature. And then -h* 

7' " lution - — • «- - ~- «. a . 

product vas purified by siu« — i ^ 

fi0 ™ A ^ COlUB,R chreffla ^«Phy (Kieselgel 

60F254. herk, 0 .063- 0.200 urn ISO „, - 

mm, 150 g) . Elutaon with a mixture of methyl- 
ene chloride and ethyl acetate (20*1 v /v) save 17a 
, _ v/v ' Save 17p-acetoxy-7a-(li'- 

. -1«X« «, I, w n „ t 3 «o. 1M0 , «„. I5M «, U4S ^ 
- ... ... 18 '-CH S , 21 3H.-K-CH,, ( .. ffl . 

* ». « » ,» ( , „. „ M te> m i7) ^ ; 

(a. 0.9 ,. ,.j «. 5..,, „ , oil _ 

U-dT.B-^^,^,^,^,^ ^^^^ ^ u) 



« * ... » U „ (50 ^ ^ ^ J 

*wttc «ad solution) (0.JS3 1). „ _„ . 

added £olltm . . " "»P~P«>ol (0.S 1) v„ 

d ^ by vater and the mixture vu rtti m 

l , ta * 0rW=iC ™ — — i— . — on M8 .„^ 

- - abated „ d^,, ^ ^ ptwoi< ^ 



SUBSTITUTE SHEET 



WO 91/00732 PCT/CA90/00211 



24 



N-buryl . N-ioeChyl-l l-{ 17 ' p-aceroxy-4 ' -androsteat-3 ' -«a-7 • a-yl) undei 
ari.de (4) 



To a solution of the above undacanoic acid derivative 3 (390 mg, 
0.78 mmol) in anhydrous methylene chloride (8 ml) cooled at -10-C was 
added, under stirring, triisobutylamine (2A0 ul) and isobutylchlorof or- 
nate (140 ul). After 30 min, N-methylbutylamine (1.8 ml) vas added and 
the mixture was stirred at room temperature for 1 h. Methylene chloride 
vas added. The organic solution vas washed with 1H hydrochloric acid, 
vater, saturated sodium bicarbonate solution and finally with water, 
dried on magnesium sulfate and evaporated to dryness. The residue was 
chromatographed 'on silica gel (Kieselgel. 60F254. Merck, 0.063-0. 200 mm, 
20 g) . Elution with a mixture of diethyl ether and methylene chloride 
(ls20, y/v) gave N-butyl. H-mathyl- 1 1- C 17 « B-acetoxy-4 ' -androsten-3 ' -on- 
7" a-yl) undecanaaide 4 (230 mg, 0.39 mmol, 46X for the alcohol 

( 2» )). «a A colorless oil; IR v neat 1740, 1680, 1640 and 1240 

em-M NMR 0.84 \s 4 3H. 18»-CH,). 0.95 (t. 3H, J-6.93 Hz. H-(CH t ) ,CH,) , 
1.21 (s. 38, 19'-CK S ). 2.04- (s. 3H. OCOCH,), 2.91 and 2.97 (2s, 3H, 
H-CH,), 3.26 and 3.36 (2t. 2H, J-7.86 Hz. N-C&CjS,) , 4.61 (t, 1H, J-8.42 
Hs, H-C.17') and. 5.72 (a, 1H, H-C.4'). 



H-btttyl. H-taethyl-1 1- ( 17 ' B-hydroxy-4 ' -androsten-3 • -on-7 « «-yl) 
(5) (Ett 101) 



The above acetoxy amide 4 (170 mg. 0.29 mmol) was dissolved in 
methanol. (20 ml) and 6X potassium carbonate (2 ml) and heated at 65«C for 
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200 ai„. A£ter cooling . acecic acid Q ^ ^ ^ ^ ^ ^ ^ 
and the fixture vas extracted with ethyl acetate (SO . The organic layers 
were washed with water, dried on magnesiu* sulfate and evaporated to 
dryness. The residue was purified by Silica gel dry column chromatography 
OCieselgel. 60F25*. „ erk . 0.063-0.200 «. 20 g). Elution with a sd.cture 
of diethyl ether and ethylene chloride (1:9. v/v, gave K-butyl-N^ethyl- 
H-ClT'P-hydroxy-V-androsten-S.-on^.a-yl, undecanasade (EM 101. 94 og 
0.17 «.ol. S8X) as a colorless oil; « ^ (nw) 3 , 0 0. 1670 and 1640 
KHR 0.80 (s. 3H. 18.-CH,,. 0^5 (t.3H. J-6.7S Hz. K-(CH , CH ) 

1.21 (s. 3H. 19-cH,,. 2 . 91 Md 2 . 97 (23> 3Kt ra>)>3-25 ^ 3 ; 3 ; ( ; t - 

2H. J-7.3HX. WtJ , 3.67 (t. 1H. J-8.18, H-C.17., and 5 .72 (s «" 
H-C.V). 



IMmtyl, ^td^l-li- C 17'PH« axoy . lc ^.. ltoa ^ 3 ,^ 7f ^ i) 
anann.de (6) 



«— »- in (l ^ m bazoyl ehletJ(to (0 l — ^ ^ 

i=.-««„ «»d vith .tb« <3x). a. owic ^ M „ VJUlhtd 

««4. «.«=, 0.0«-0.:«K> ». „ „. rtUl . o£ 

(45 »g. 0.07 70J) . colon... oil. 
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2 a 7G-H 
b 7a-H 
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Ester of M.K'-dialwi-n.M-r.o • 



OR 




- v CCH 2 ) x CONR,|? 2 



V 

14 ° ieth71 n-tetyl 



CH,C0 



12 H " eth71 n-b ut7 l 

10 H H n-butyl 



10 



H 



methyl 

10 C.H,C0 a ' Pentyl 

Mthyl ^ , 

10 C.H.C0 fc n_bUt3rl 

ma thy 1 

H 

8 H n-butyl 
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By analogous -methods to those described above and using the same or 
other tetrahydrobyranyloxjr bromoalkane. the sane or other dialkylamine 
and the saffle or other acid chloride, the following compounds, described 
in Table 1, are synthesized. 



Efficacy of an 



synt hesized in accordance vith Example 1 



Compound 5 CEM 101") shovn in Scheme 1 above is itself an androgen 
activity inhibitor as veil as intermediate in the synthesis of compounds 
6. EH 101 has been tested both for efficacy in acting as an antiandrogen 
by blocking androgen receptors without substantially activating those 
receptors, and for efficacy in inhibiting 17B-hydroxysteroid dehydrogena- 
se, an enzyme which catalyzes reactions involved in the synthesis of both 
androgens and estrogens (hereinafter referred to as "173-HSD") . 

The efficacy of EM loi as an antiandrogen is shovn in Figure 1. 
Human mammary caneer cells ZR-75-1 contain androgen receptors. They 
secrete the gross cystic disease fluid protein (GCDFP-15) and this secre- 
tion is stimulated by androgens. ZR-75-1 cells were seeded at 9000 
cells/plate in multivell dish- in medium containing 21 de«ran-coated 
charcoal-treated fetal calf serum. Three days after plating, the medium 
vas changed and the compounds to be tested were added to triplicate 
dishes. Increasing concentrations of EM 101 were added in medium contain- 
ing 0.1 nM dihydrotestosterone (OHT) . This concentration of DHT in the 
absence of antiandrogen causes about a 3-fold increase in GCDFP-15 secre- 
tion. Medium, was changed every 2-3 days and collected after 12 days of 
incubation (.48 hours after the last change). CCDFP-15 was measured by 
radioimmunoassay. Cells were collected and the total DMA content was 
measured by fluorometry. GCD5F-15 was expressed as pg CCDFP-15/ug DNA. As 
shown in figure i. increasing concentrations of EM 101 significantly 
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inhibited the DHT-indueed GCDF?-i5 secretion . - a • 

f - 3 secre ««n, thus indicating an antian- 

drogenic action of EK 101 in this in vitro system. 

To compare the effect of EM 101 to knovn inhibitors of 17B-HSD (16- 
methylene-E, and 16-erhylene-E,) . rat ovaries were homogenized in KH PO 
C20 EDTA (1 m ^ g l ycerol (20%) « pH ^ ^ m g 

were discarded. A reaction vessel v„ prepared containing 100 pi of homo- 
genate. HAD- (1 m , HAW- (1*. (,«] estradiol (10 mn) . „ «„ MMtor 
(cither EH 101, Methylene E : or 16-methylene-E, ) at different concen- 
trations indicated on the X-axis of Figure 2. and the volume vas comol.t- 
ed to 1 i vith phosphate buffer CKH s P0 4 (12.5 mn). EDTA (1 nH) pH 7.5]. 
The reaction vas allowed to proceed at 37-c for 20 min. After methylene 
chloride extraction (2XJ . the organic phase vas dried on magnesium sulfa- 
te and evaporated under a stream of nitrogen. The residue vas dissolved 
in methanol and separated by thin layer chromatography on aWnium-coat- 
ed silica-gel plates (benzene acetone 4:1). Spo ts vere cut. dissolved in 
ethanol and counted using Formula 963 as scintillation fluid. The conver- 
sion of estradiol (E.) into estrone ( a 17p-HSD-catalyzed reactions) 
was measured. As shown in Figure 2. increasing concentrations of EH 101 
inhibited this conversion more rapidly and completely than did the two 
known 17P-HSD inhibitors 16-methylene-E, and 16-methylene-E, . 
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e 2 



2) 



( * 3 ' 3 ^*««iio^l7 B ^ e ^^^ 
(8) 



A mixture of ethisterone C7)~<9.5 g 30 4 , 
/, ~v S * 30,4 anol) ' ethylene glycol 

(3.34 g . 3 »l. .53.8 cnol) p- tollieaesul£ooic ^ (5Q q 

dissolved ia 500 mi «f ,w w * ™waj 

w ml o£ dry b«M. „„ wnaxrf (D w - SMr k) f» r 2 , h 

— - -*»»-.;»-. * ^ «. a^^.^ H , lt x „ 



solution was washed successivelv «4*t, « 

cessiveljr with sodium carbonate (2 x 100 ml. 5* 
aqueous) and with water n y «. „ 

* r (A X 200 organic phase was dried, 

tlltered and evaporated to give 12 74 - * 

8 6 12 * 7 * « of c ™*e material. The residue 

V " *~ ltM * «*—«.»P* eh—, acetone, „,„ „ ^ 
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«SC) and 1150-980 (c-O) ,«,-»« , Crt « 

*>. ..« «-.»*,,„»„,. (70 . V) . ^7"- i -- <M - 19 - 

(±)3.3-Ethylenedicccv- t 7P-.-^_^ . 

rl«y- 1 7*-cs '-iodopenrynyij -f 



androstene (8. n-3) 



To a solution of butylli^ - (2 . 84 ^ Qf . 

3 111 ^ "^ydrofuran (TH F. 30 «1) vaa added , . 
a solution of diprotected e ,M 

- a, « _J C . r^^" 7 ™ * -*» - *, 

-«•= « tor , , -7^7- - - - - , - 

«t room temperature for is k 

1 '™* r "»« v " vuhit via, »_ 

- C^„ CB4 to in oil «. • dH * 4 - 

° w oil. The residue v« nm-i*! ^ ^ 

3 -«« <««.'.-och,«,o-) 3 a ,» • (2a -»--c-<3-. -ocsxa,-,. 
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'sren-3-tme (9, n-3) 



thorny ^ „«„ ^ * tK "° "» «~ 

m P«rifaed b 7 preparative TLC (benzene- 
acetone, 95:5 if n m voensene: 

^ • " ** Ml « 1 — » <~t) v ««, 3600-3150 

«• « <«,, oad 3.3. <«, „.„ , K ^ R , 7 ; 0 1 ^ 0 

^■c-.. S .» ( ». t .,. ,,, t , ^ 1M • 




^■androstene (8, n-6) 

The preparation of this deriv**4 V - „ J 

iodide 8 f„. 3l fv » * W " « *°r aUcj* 

T 8 . B - Cn *3) (vide supra) vit* ^ 

» .1.2, „ U . b^u^. (J 

5 33 ,3. «—»;—»■ «d 3350^00 <C-0> *H-NHR 

4.94 (3B. 2B.-0CJ0CH,.) . 3. 95 (Aa> 
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-* 1. 2.50 ClH fffl ,-oCHOCHH-) , 20 , 

* 1 " 13.5 Hz,-OCHOCHH-1 i n, S * ' 2,58 



(9. n-6) 



— - e ^r\z*\ 2 r * e **** 

■»«. oxalic acid (1 S ° 8 ' 3 - 69 * 10- 

-"rial vaa Purified " B ' 21 aqaeOUa) ' e «"» o1 « 11. The crude 
punned by preparative TLC Che**= e . 

C70eV) : 522 Of) . »•■•»-*) . 0.88 C3H.S.18-CH,, ; MS „. 



5-»dro s tene (8. ^''^^^^"^ 



3318 Preparation of thi« .» • 
*^ » Cn-3, lvU . " ^ " «. 

acetylene 7 (50 0 » , „ . ^ f ° Uowi »S quantities: 

— ta — ;,;lr!' b ^ iuthi ™ - « • - « 

• ma crude mator • i 
chromatography (hexaae . ^ e t ~ 1 V4S ***** by flash 

«*—»e. acetone, 96:4) r« 

} t0 8XV0 comound a („- 10 j 
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OH 
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(208 mg. 26X) as colorless oil- r* (neatl 

<C-0> MHNU , 36 <„ . ' ' " <0 "»* 

(3H.S.X8-CH,); MS m/e C70«V): 706 <M») . 

n-10) ^ 7l) ~ 4 - aBdr °"- 3 — <■« ISO-. 9 , 

■ oxalic acid (Jm w «aol) . 

w mi, 2X aqueous) ethaaol (7 »n -m. 

... , -uuioj. w ml}. The crude material n. 

purified by coluna chroaatcBraiJhv t+ i 

„ 8 * Ph7 (tol «o«: acetone. 96:4) to give l 7B - 

nydroxy-17a-(l2 , -iod«^-j . 8 e 1/ P 

«y "^^cjmyl-^audroaten-a-oae) ("EM l 50 « 9 n . 10 , 

*>. 1*0 (CO, end X6X0 C « V 3600 " 3150 <0H) ' 2225 

<*.w- e, 6 Hz, -ch x, n " 

(70eV): S78 (&*) . ^S»'» «s n/e 

173^y«irary-17« s -(io.^ odode _ IW 

^•aecjW^androsteirt-^ (g na>8) 

To a solution of butniit**. (1.45 ml of a 2 5 M sol • 

* aolution of di t ~^ fc » ™- » ml) vas added dropvise 

™ lw of diprotected ethisteraiw, 7 r A «« 
THF <7 «u « . w . c _ r °° e ' (M ° °»- — « *» ^ 
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«) in dry rat (5 ml) was add,,* • * 

■XJ was added » one porrion. The cooling bath vas 

removed and the reaction mixture vas stirred « . 

Was sca -rred at room temperature for 17 

smr-T" of »~ ^ 

". — •wo^ „. a . 8) _ ou 

hydrolyzed. meetly 

To a solution of the oilv tet«K«4— 

7 tetrah ydropyranyl ethers in ethanol (20 
ml) was added aqueous oxalic acid (3 ml 2 * ' 

_ ■ _ ' " a1 ' 2S »W»>. The reaction mixtu- 

re vas heated at reflux for 2 s 1. tu 

t .a „ w : ^ f ° r 2,5 h * ^ «•« <* the ethanol vas evaporil _ 

ted and the residue transferred data , 

mlv , ««erred onto a separately £ttnnel ^ etfaar 

° 1) ■»* v " v *«hed thoroughly with ts fc u 

«„.„•'..• Water * ttB eti «real Phase vas dried, 

filtered and concentrated to an oil ». 

chromatography (tolueu * fl " h 

graphy Ctoluene:.c.to«e. 97$3) ^ ^ ^ 

iododecynyl)-^^^ (9 ^ ^ ^ ^ yW °^ 

in a similar vay. compounds 9 vith n eouals to 9. u ttd 12 v .„ 



genase. an enzyme vhich catalyzes rfl ..H 

both • reactions involved in the synthesis of 

ooth androgens and estrogens r« «... 

feet of rh ^ *° ^ the ef- 

rh. compound on 173-HSO conversion of estradiol to estrone vas 
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~ rrv** ,ou ~ 4 * * *» — -.- - 
- - - mrr " — * — 

™ LTH TIT ""^ by 

.., nn f „ • S J ' L * et al «. J- Biol. Chem. 258: 



trata.ons of the tesred comoound is M , , 
a aa ««r 9 ef Trla . Hcl (5(> ^ 

PH vas 7.5. The reaction was all , ^ 

n *** flowed to proceed at 25'C for 15 - 
Formation of MADH vas - 

was measured at 340 no. a. S h««, • 

compound « I50 significantly . ShOWn ^ fWe 3 - the 

gmxxcantly decreases the activity of 17B-k™». 
roid dehydrogenase. "jj-hydroxyste- 
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Exmple 3 

Synthesis of W,H, dialwi-«_n7'R k~4 

■'.r^^ 17 • -androstea-3 • -on-17 ' -yl) - 

(w-D-aUgriaBide {II) (Schema 3) 



A. To . o£ h,-dric. (ss „ «« in . 1 „ 

14, .1,71 .. 0-C. «. msam ntam „„ ^ ^ ^ ^ 

«c^, 5CSOTd ?0 «n. ^ ^ Mlmioa v , 3 ad4ed 

— f « 17 „. tMetioll _ ^ ^ <thM (ioo ^ ^ 

1.11 t. gi« .70' „. 78X „ ^ iMit . d MUnaM ^ 
in the next step. 

B. A nulonata (1,0 ... 0.265 uthta 

• ■» -. 5.3 _ ^ v .« c (M ^ „ ^ s 3 

etiunol t5 « * „ ^ ^ ^ _ ^ d ^ 

: ^ .„ he* ted « , 0 . c fot , „. ^ teMtlm ^ m 
" i Vith •» - — thorny ««, „„„ „ . 30 ^ 
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»» echereal phase v „ ^ 

~00 (0 ». 172s ^ ' " " IOrl - ">"< » <n.. t) , K 

-...-ch-c, : r (a r tc -°— 1 - «-=> 

(70.V): 44, ,„.,. ••■«-<a,). 0..8 (tt.,.^, , „, ^ 

a * Preparation of this eater _ 
» supra) ^ J^" .~ " — *- *. ester 

8 C130 „. o 2 • ****** Cities, a. altyl iodlde 

oil) o 7.: SO<Ula8 h y fc ide (30 ag ffini - 

ol). 25-c, 12 h ° S » 125 0.82 anal) -nm 
' " h * ^ «*• aaterial was THP 

*Uonat B ( 0 2 M n „ as aueh in part Bs B e «„4 

vu.z anol) . lithium eki«~-j crude 

«* a .,»„.,. , 0 . c _ ' 20 " i «• -u. =»4ic 

•» ( OO lMMt) . 164 „ ' * °— » * - M0HB1I0 (OH,. 2M0 

5 -' s «-.-*«. (a , J 7;7T - iHo «~> ~. *» 

»■—«.*>. l.» C M ... W ' ' " 0Ca • C,, • , • 7.» 
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•i 

Metbyl-U-<17' M*^^ 
(10, n-10, R»CH,CHj) 

The preparation of this ester vas done as described for ester 10 
(n-3) (vide supra), with the following quantities: A. alkyi iodide 8 
(n-10) (150 mg. 0^21 mnol). sodium hydride (34 mg (60S in mineral oil], 
0,85 mmol). dimet^lmalonate (127 mg, U0 ul. 1 nanol) , THE (10 ml). 25'C.' 
18 h t B. crude malonate (0.21 maol). lithium chloride (182 mg. 4.3 amoi) . 
water (77 mg, 77^. 4.3 mmol). DHF (7 ml). 155-C. 20 h; and ethanol (5 
*1). oxalic acid -U ml. a aqueous) . 90-C, 2 h. The crude material was 
purified by fWohromatography (hexane: acetone, 85:15) to give methyl- 
l*-(17<B^rfrcx^ ' 

n-10, R-CH.CH,) (47 mg. 42X) as colorless oil, m (neat) u max 3650-3150 
(OH). 2225 (CSC) , 1730 (C-O.ester). 1665 (C-O.eaone) and 1610 (C-C) «-»: 
***HR 5.74 m. S ,-Cl-C-,. 3 . 67 (3I,s.-OCH a ) . 1.20 <3H.s. 19-CH,). 0.88 
(3H,s,18-qk>e HS i/e C70*V) : 524 . 

amide (11. a-3) 

A. The ethyl ef ter 10 (n-3. R-CH,CH S ) (30 mg, 6.8 x 10- amcl) was 
dissolved in. dry-etaunoi (3 ml), anhydrous potassium carbonate (20 mg. 
0.144 mol) -wa,, added -and the resulting solution allowed to stir under 
argon at room, temperature overnight (16 h). The ethanol was evaporated, 
ether (20 ml) sr* water (5 ml) were added, and the mixture separated into 
neutral and alkali ao iuble fractions. The alkaline fraction was brought 
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*> PK2 with hydrochloric acid and „ 

— — , ?h .,. s _ ZZ T ™ ,a,,t " * 5 - 

»• * « ield (6 . e 

*w =u„„ tora .„ (27 . M , ( "- 3 " ,8 - 48 «• — « « u,- 
( «., „, 46 „, - 0 c Ior 50 »». 

5f Ml, 0.4 nmol) was « . 

««* at o-c rot 50 to a , r . «* «»» 

«h.t „ 0 ^ v „ v „ w • — • «• «— 

dried. mt.«d „H Su orsaic phM , 

<=>• «« ^ le3S (c ? 0 '"•*; 

-S-e-». 3. 3S And 3 25 (2H 2t ' """" 5 -» 

J,a (2H.2t,J- 7.32 Hz -HCff -. •> 

«— « M <70.V„ •■•«-«*>. 0.S, «... 

CU. n-6) -w*7 *-yl)-9-deeyn- 

preparation of this amide » M , 
<-3) (vide supra, with th 7 ^ ^ " deWibed <« -ide U 
P ' Vlth the following quantities, a 
1. 3.4 x w) *»t«w.. A. ester 10 („. 6) 

Potass carbonate Q0 fflg< ?>2 x ^ 
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methanol (2 „l, . room temperature. 2 h. The crude material v as used es 
such in part 3;' • s. crude acid (3.4 x 10- nnol) . tributylamine (U «,. 
18 ul. 7.5x10-. „aol). iso butyl chloroformate (10.S mg. io ul , 7 . 7 x 
10- nmol). dichloromethane (3 ml) . O'C. 30 mi*.; H-»athylb«tylamine 
(14.7 mg. 20 0.168 «,» , 0 -C. 50 min. The residue vas purified by 
preparation- UC (hexsne: acetone, 7:3. *f 0.12) to give N-butyl-H-meuhyl- 
10-(17'p-hya t oxy.4.- anarost ^ ( ^ ^ 

(9.3 mg. 521) as colorless oil: I* (neat) v max 3600-3150 (OH). 2220 
(C=C). 1660(C-0.enone) and 1630 (C-O.amide) cm-; l H-NHR 5.73 (lfl. s . 
-CH-C-). 3.35 and 3.25 (2H.2t.J- 7.32 Hz.-NCH,-J . 2.96 and 2.90 
(3H.2s.-HCS,). 1.20 (3H.S.19-CH,). 0.95 (3H.t.J- 6.96 H Z .-CH,CH,) . 0. 88 
(3H.S.18-CH,): MS.m/e (70.V): 523 (M-) and the corresponding methyl ester 
(6.4 mg. 40J, Rf 0.22). 

^^-^^^ 
tetradecyqaaide (11, n-10) 

A. To a solution of ester 10 (n-10) (24 mg. 4.58 x 10- naol) ia 
methanol (5 ml) vas added sodium hydroxide (0.5 ml. 5X aqueous). The 
taction mixture- v*. stirred at room temperature for 45 min. Then, ether 
(30 ml) v., edd^ » d ^ rewltiag soltttioa w wMhed sucecssiveiy ^ 

hydrochloric acid (2 x 5 ml. 10* aqueous) and vith vater (4 x 10 ml). The 
ethereal phase vas dried, filtered and concentrated to an oil. The 
residue vas purified by preparative TLC (hexene: acetone. 7:3. Rf 0.2A) 
to give 5.6 mg. 2« of acid. B. The preparation of the title amide vas 
realized aa described for amide 11 (n . 3 ) (vlde supra) ^ ^ 
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following quantities: acid (5.6 mg. i i. x , 0 -, 

«St ~.i x 10 ' ssnol) , tributylaaine (14 
mg. IS m, 7.5 x 10-* naoi) u, * 

- sob «rl chlcroformate (10.4 mg. io M l. 7.7 
x 1C-* naaoD, dichloromethane (3 mi. n .<- ■ 

(3 ml). o«c. ,-o man.; N-methylbutylamine 
«*•' » Ml. Q.US ra „. „. e . 50 ^ a . c „ idoe mj wia>d 

P~p.r«iv. XLC a— , K . M „. „ 0 . 3S) „ gi „ 

"-("• S -h ya ^v-^ t0 « TO . 3 .^ > . 17 .^ l) . 13 . t(ii:tsideewidiai 

-•0) (5.2 »g. SB, „ eolorlM , oil! a {Mat) ^ ^ j6omim 

». «>. _ «*>.««., ^ lU0 ^ s 

<3H.t. J . Hi.-CHjCHj) , 

C3H.S,19-CH,)j HS n/, (70.V)i 579 (U-). 

» as „« t i il . a. <jothMM ^ ^ ^ 
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TABLE 2 



II 



n»thyl 



PH Q 



3 

Mthyl 

3 n-butyl 

H 

3 n-butyl 

nathyl 

5 la » 1H ^ept:afluorobutyl 

methyl 

6 n-butyl 

H 

6 n-butyl 

aathyl 

10 ^^-^eptafluorobutyl 

mathyl 

10 n-butyl 

H 

10 n-butyl 



1H. lH-heptaf luorobutyl 
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SCTEKE 3 
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WHAT IS CLAIMED IS 



l - A pharmaceutical composition . 

or c^er «d . th«.p Mtieally rtf . ctiv , 
<=«p1>le of taMbitiM .ex Ic „„^ ""pound 

^Wn, .ex .ttroli ««vttr. Mid eonpoend tart™. „ 
of ira noleciiW-r 'e.~*— as part 

naeleus of fb«m*U I: genic 




~ *..^ ;a -. represent ^ ^. ^ . , . 

•r. •ndependrtoy hydrogen or low, 

»«id i-niiii d farther heWns. „ , .._ 

is *, iS ™ lntft 9 er ftwi 0 to 6, wherein one of l or g 

by at * separated from said androgenic nucleus 

=7 at least 6 atoms, and wherein: 

selected a " inde P« nd ^l7 either absent or 

cSlTSiS'- grOUP COnslsti ^ ° f "raight- or branched- 
straiohf t' ^ ° r b ^ ch ^-^in alfcyinylene , 

subst itnted - r * nci * ad " ai,ceny lene , phenylene and flucro- 
substituted analogs of the foregoing; 
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•ith«r a aoisty which together with G i—. . „ 
«** having « w „. '"""cwiic 

II ' 



-SH'COSR.-. -HRIC-KR*- -SO MR*- _ 

-W. - R* h^g „ COaMatia8 °< **■■« - 1— 

* oeang selected from the cr*^. 

hitru.^^,,^ *■ — ' - *W~g.». 

O is selected from tha o~r«~. 

sowg sad a aoxety vhich togerher vi*h r * 
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4 ' ^^--^^^^ 



tile f oraaila 

R 1S E X7 ' 




vhereia the dotted 11m- 

hydrogen or loirer aliyl, R» U * iS 

Rt , («) , h7dr0gC ° or in p position, 

m selected from the 




III 



»»te|f via, *. ■ (?) toms y " ietIr 
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III 



«d wherein said nucleus is substituted in the 7« position vith said side 



chain. 



5. The pharmaceutical composition of Claim 4 vherein the R>t<« ^ 
hydroxy! or CC t -C JO )alJcanoylery. 



«• The pharmaceurical exposition of Claim A vherein m» C » 



is hydrcoeyl 

« ^-^.Jalkanoyloxy. and vh „ eia ^ ^ ^ ^ 
wherein 7 is an integer from 2 to 20; 7 

vherein R» is hydrogen or methyl and vh^ein R» is propyl, outyl. pentyl 
or hexyl. 



7. The pharmaceucieal composition of claim 1 having a theraoeurically 
effecrive o£ « q£ ^ 

the formula VIU: 




mi 
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wherein the dotted' line represents an optional double bond; x is 0 . v ia 
C-CH,-] y (with y being an integer from k to 20), R»Ca) ±s hydrogenf 
lover alkyl or a moiety which together with R" fp) f 0XBSS 




III 



wherein R"<*' ia selected froa the group consisting of hydrogen, 
hydroxyl, love? alkyl, acyloxy, and a moiety which, together with R" (et) 



forms: 




ZZZ 



wherein L is lower alley 1 , -COHR*-. -CSNR*- and -NR»CS- <R. and R« being 
hydrogen or methyl) and 0 is n-propyl. „-butyl, n-pentyl, brcmoalkyl or 
iodoalkyi. 
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The phamaceuticai position o£ claia y ^ 
action of said ishibiMr ^ ^ trang con£iguratiea< 

" *— *«* ~*« of a*. 4 v herein said nucleas ^ a 

^ r ° 8en " 17a «— * l ia -CO.CCH,;- ana G is c%v 

10. lha phaxaacautical composition of Claim 1 havin. a *h 

af**^,. ' Mving a therapeutically 

effective amount of an inhibitor of androgenic active 

the formula VII: ' by 

VII 




- "«»-• -«.»-. 



CMMiStiaS °' -Wl- -^l. n-p«tyi «d halcliyl. 



group 



ia haloalkyl. 



SUBSTITUTE SHEET 



WQ 91/00732 

PCI7CA90/00211 

52 



13. The phar^cuUcal exposition cf Claim 1 wherein said pharaaceuti- 
caXly actep^ ^ or ^ ^ ^ ^ ^ 

of saline, water, abacus ethaaol. aqueous d^thylsulf oxide, sxareh and 
lacrose. ; 

or »m-. >ttol . 1<IMO< „ to . tb7l ^ tei(to> sMMh 

lactose. 

. •« CO ,000 ? of 3Mxid ^ rtt7 ^ iiid 
anTTnni rtration* 

«. a ^ « u.,^ rrapcor3 ta a 

™ mmt 04 " W - I-*.. - p« .« lu Mlecia « raBOT . 
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hydros « w ^ -* «• 

said compound further h*^«~ 

* at l.„t 3 ««.. and ^.".'J " ld and "*""' nucleus 

S • -S«-, -SO-, -SO.- -inw- «», ' * 

-CSHR-. -C00-. -COS- -SCO- -CM ' 

I- is either a moiety vhich t egBther ^ B . 
"5 wvag at least one nitroaen at™ „- 4 

™ r tUcyl *" e - - cn »'-- ^.c, 

NR« 



G 



-HR.COMR-, -HR.c-hr*-. -SO.MR*- c „ e 

-HR»C0O-, -HR»so — —/v. ire a ' 
aw, , -O-, -MR*- -s- -en- =-j 
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C is selected from the group consisting of hydrogen, lower alkyl, 
lower alkenyl, lower alkynyl. CC 3 -C T )cycloalkyl t halo ( lower) alkyl, 
carboy UowerUlkyl f (lower)alkoxycarbonyl(lower)alkyl, 

\" di (lower Jalkylamino (lower) alkyl, fluoro-substituted 
analogs of the foregoing and a moiety which together with L forms a 
heterocyclic ring haying at least one nitrogen atom. 



17. A method of inhibiting sex steroid activity in a warm-blooded 
anima l, including humans, comprising administering a therapeutically 
effective amount of the composition of Claim 1. 

18. A method of inhibiting sex steroid activity in a warm-blooded 
animal , including humans, comprising administering a therapeutically 
effective amount of the composition of r ^ 4. 

.■■»' 

19. A method of. inhibiting sex steroid activity in a warm-blooded 
animal, including humans, compi T«4^ g administering a therapeutically 
effective amount of the composition of Claim 7. 



20. A method of inhibiting androgenic activity in a warm-blooded animal, 
including humans, c om p ri sing administering a therapeutically effective 
of the composition of Claim 1. 



21. A method of blocking androgen receptors in a warm-blooded animal 9 
including humans,, comprising administering a therapeutically effective 
amount of Claiqt 1. . 
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22. A method for wearing an androgen-related disease comprising 
administering a therapeutically effective amount of at least one compound 
having, as part of its molecular structure, a substituted or 
unsubstituted nucleus of formula It 




6 

vherein the dotted lines represent optional double bonds; a is a 
carbon or oxygen atom; b is carbon or nitrogen atom: R" and R*» are 
independently hydrogen or lover alkyl; 

said compound further having, as a substituent to said nucleus in at 
least one position selected from the group consisting of 6a, 7a, 14a, 
15a, 16a. 17a and 17p, a side chain of the formula -R*[-3-R*-J L-G. 
wherein: ** 
x is an integer from 0 to 6, wherein one of L or G 
is not alkvl and L is separated from said androgenic nucleus 
by at least 3 atoms, and vherein: 

R» and R« are independently either absent or selected from the group 
consisting of straight- "or branched-chain alkylene, straight- or 
branched-chain allcynylene. straight- or branched-chain aUcenylene. 
phenylene and fluoro-substituted analogs of the foregoing: 

B is either absent or selected from the group consisting of -0-, 
-S-. -Se-. -SO-, -SO,-, -HR 1 -, -SiR»,-, -CR»OR»- , -HR»C0-, -HR>CS-, 
-OQKR*-, -CSHR>-, -C00-. -COS-. -SCO-. -CSS- , -SCS-, -OC0- and phenylene 
(R» being hydrogen or lover alkyl) : 

L is either a moiety which together vith C. forms a heterocyclic 
ring having at least one nitrogen atom or is selected from the group 
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consisting of, lover alkylene. naiu, -CSKH*-. -NR.C0-. -NR.CS-. 
• HR« 

^CflES ^iL, -SO.HR.-, -CSS- , -SCS-, -(NO)R- -( P0 >R*-. 
-HR.COa-, -^so,., -o-, -nr.*-, -s-. - S0 - and -SO,- (R* and R. being 
independently selected from the group consisting of hydrogen end lower 
alkjrl; and R« being selected from the group consisting of hydrogen, 
nitrile and nitro) ; and 

G is selected from the group consisting of hydrogen, lover aliyl. 
lower alienyl, lover aDcynyl. (C,-C t )cycloalkyl, halogeno( lover) aliyl, 
«*rt«y<Iover)alJcyl, (lover) alkoxycarbonyl (lover) alkyl, 

^Clover)alkylamimo(lover)alkyl, fluoro-substituted 
analogs^ the foregoing and a moiety vhich together vith L foras a 
heterocyclic ring having at least one nitrogen 



23. The method of Claim 22 vherein said androgenic activity inhibitor is 
"Altered together vith a pharmaceutical^ acceptable diluent or 



carrier. 



24. A method for treating an androgen-related disease comprising 
administering, a therapeutically effective amount of the composition of 
Claim 4. 

25. A method for treating an androgen-related disease comprising 
administering " a t^rapeutically effective amount of the composition of 
Claim 7. 

26. A method for treating an androgen-related disease comprising 
admihistering, a therapeutically effective amount of the composition of 
Claim 10. 
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27. a compound ior inhibiting sex steroid activity, said eomound, having 
an androgenic nucleus substituted at a ring carbon with at least one side 
chain represented by the formula -R» C-3-RM^L-G wherein: 

x is an integer from 0 to 6. wherein at least one of L and G is a 
polar moiety distanced from said ring carbon by at le«t 8 atoms, and 
wherein: 

R* and R» are independently either absent or selected from the group 
consisting of straight- or branched-chain alkylene, straight- or 
branched-coain alkynylene, straight- or branched-chain alkenylene. 
phenylene and f lucre-substituted analogs of the foregoing; 

B is either absent or selected from the group consisting of -o-. 
-S-. -Se-. -SO-. -SO,-. -HR*-. -SIR*,-. -CR»0R«-. -SR»C0-, -HR» C S-. 
-«■*»-. -Cam.-, -C00-, -COS-. -SCO-. -CSS-. -SCS-, -OC0- and phenylene 
(R» being hydrogen or lower alkyl) . 

L is either a moiety which together with G, forms a heterocyclic 
ring having at least one nitrogen atom or is selected from the group 

HRf 

consisting of -CONR*- , -CSMR*-. -NR»CO-, -NR-CS-, -HS'CQUR*-, -SR.C-SR*-. 
-80,1**-. -CSS-. -SCS-. -{NO)R*-, -<PO)R»-, -MR-C0O-, -HR. S O s -. -0-, 
-KR»-. - s _, =so= ^ . SOa . (R4 ^ R , b4lag iadapandjmtly S9lected frcm 

the group consisting of hydrogen and lower alkyl; and R« being selected 
from the group consisting of hydrogen, nitrile and nitro) : and 

C is selected from the group consisting of hydrogen, lover alkyl. 
lower alkenyl. lover alicynyl, (C^^cycloalhyl. halo < lower) alhyl. carbo- 
xy(lover)alkyl. (lower)alkoxycarbonyl(lower)alkyl. 

di(lower)alkylaaino(lower)alJ ey i, fluoro-substituted 
a-log. o£ the foregoing and a „iery vhich together with L form a 
heterocyclic rin* havin« at least en. nitron atom. 
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28 • A pharmaceutical comoosition 

comprising a pharmaceutical ly acceptable diluent or carrier 
and a therapeutically effective amount of a compound of 
general st ructur es t 

OR 




^C55C-(CH 2 ) n I 



OR 




Cr5C-(CH 2 ) n X 



vherein the dotted lines represent optional double 
bonds »'•.-•,,♦ 

vheirein n is an integer from 1 to 14; 
.„ a : whe?ein R is selected from the group consisting of 

T^:^ r i &3 1?' ( V<=M>*"— (^-C^allcenoyl, 
(Cj-CjjUlkynojrlv ((^-C^aroyl, and aikysilyll 

and: vherein x is s »io ^ e d from *h» oroiap consisting 

of haloo^, -Q* a 3^9 mwmb«r«l n^™ g en hBlf ,„ w „< ng and ^7 

IS nemo hv^feoen nr lovnr a1 , ft yfl) ~ 
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• A Pharmaceutical COSDOSiticr 
aH,, ^^slno g ^ agaaffw<ri , ptf . eem>th1 .-„ t 

^szs ST t?raM ' r mo " nr nf g — ^ 




OR 

.aC55C-<CH 2 ) n I 



IX 



vhere R U hydroaerw 




OR 



UC55C-<CH 2 ) n I 




allcenovl. 



31. 

rising a 
of c<»n.»i st; 



A pharp^eeutieai costposition 
i.rntaeeurirnllv irgp^ ablg'^ii,,,^ — 
.lv gfgge^ive amount r»* a q g! n Poun d 
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Claim 31 continued - 




whersin^ the AB-ring junction of said inhibitor is in 
trans configuration; 

wherein the dotted lines represent optional double 

bonds: 

. whj»ein- n is an integer from 1 to 14? and 
wherein R is seleered from the group consisting of 
hydrogen, lover alky I, (C . -C 2Q )alkanoyl, (C g-C^ ) alkenoy 1 , 
( -C^q ) alkynoyl , ( C 7 -C 1 77aroyi , and alkys TZyTZ 
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32. The pharmaceutical composition of claiffl „ ^ 
pnarmaceucically acceptable diluent cr carrier. 

33. The pharmaceutical composition of Claim 28 Comoro. , , 

1 m* +~ comprising from about 

1 «S to 2000 mg of the said compound vh.«.™ 

. coapouna, wherein said composition is 

suitable for oral a dminia t — «- 

aemamstration or parenteral administration. 

34. A pharmaceutical composition e ^.- 

«»posi«.on comprising a pharmaceutically 

acceptable diluent or carrier and a theraneuti^l , ~ 

. Therapeutically effective amount of 

at least one compound selected from the c«m» • 

„ B gr ° 11 ? consisting ofH-butyl 

K-fflBthyl-ii- (17 ,p. h ^ 71 » 

^ aBd « s ^-3'-on-7'a-yl) uudecansmida (EM 

35. A method for treating prostate cancer ^sing administering a 
therapeutically effective w ot tt . &f ^ ^ 



36. A method fer treatiag bBBign JwBBrt-ta empTisisss 

administering a therapeutically effective anount of the Claim l. 



37. A method for inhibiting estrogenic activity in . warm-blooded 
^al. Eluding humans, said method comprising administering to said 
—1 a therapeutical!, effective amount of ^ pharaaeetttical 
composition of claiai 1. 
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38. a method fer inhibiting estrogenic activity in a varm-blooded a ni - 
mal, including Ircsans. said method comprising administering to said ani- 
mal a therapeutically effective amount of the compounds of claim 27. 



39. a method of treating an estrogen-related disease in a varm-blooded 
animal, including man, c omp r i sing administering to sa id anima l a thera- 
peutically effective amount of the pharmaceutical composition of Claim 



1. 
AO. 



A method of treating *n estrogen-related disease in a vara-blooded 
animal, including man, comprising ajtadnistering to said animal a thera- 
peutically effective amount of the compound of Claim 27. 



41. A a.taca of treating female breasc cancer comprising administering 
to a patient having said cancer, a therapeutically effective amount of 
the pharmaceutical composition of C laim 1. 

42. A method of treating female breast cancer comprising administering 
to a patient having said cancer, a therapeutically effective amount of 
the compound of Claim 34. 

«. A method of inhibiting sex steroid activity in a varm-blooded 
animal, including humans, comprising administering a therapeutically 
effective amount of at least one compound having. M part of its mole- 
cular structure, a substituted or unsubstituted nucleus 



of formula I: 



ft * 



0 

. > 
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»- or ^ « M! b i3 ^ ot tatj ^ ^ 

nrfapandantly hydrogan or lover align, 

cc^ ^ .. . ^ ^ ^ ^ 

" • "* - * — « - «—!. -R*£-B-R»-J L-G 

wherein: x • 

x is an integer from 0 to 6, wherein one of r. or- g 

I* n °* * 11f ^ » nd L is separated from said androgenic nucleus 
°7 at least 3 atoms, and vherein: 

» m* R- ar. i***^^ rtttor ^ „ Ml . cMi £roB ^ 

»d tlaoro-*teit»«d oalo,. „f th. tor.^. 

B i. aitnar absent or ..U.^ fro. ^ „ f ^. 

-s-. -s-. -so-, -so,-, -he-, -sis-,-, -^.or.-. 

-CSBR-. ^ ^ ^ ^ 

'* 6,>,1 B byteojra or lover allcyl) . 

I» either a aoiety vhich together vith 0, tonne a heterocyclic 
«a havto, at lM .t «. ^ „ u ^ ^ 

—*-!«, ox lover .Jiorl™. -C0HR.-. -cam-, -ffloco., 

if* 

-HR-COHR*-, -HR»C-UR*-, -SO,HR*- -ess- 

» »u,«* , -CSS-. -SCS-, -<K0)R»-, -(FO)R*-, 

-"•0=0-. -»,.S0,-. -0-. - S -. -so. _ (R . ^ R . ^ 

^•P^^ .elected fe =» the gr^p mmUam of ^ ^ 

-Url: t R« bate, ..lo«„d fro. oh. group costing of hycrosen. 
nitrila and nitro) ; and 
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^.«« the £ sZ^T'T, eoBpoai " 0 " « — a. 

tta,nt ls a lialoaikynyl moi.ty. 
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»/3 



sooo 



°HT 0.1 nM 




-5 
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